Aperture phase synthesis eliminates the caustic problem and allows more pattern control (i.e., sidelobe suppression) than wavefront synthesis. However, one problem with aperture phase synthesis is that the aperture amplitude distribution and the aperture phase distribution cannot be independently specified (as in the case of dual shaped reflectors) [7] . The reflector shape that produces the optimized aperture phase distribution will not produce the aperture amplitude distribution assumedin the phase optimization procedure. Jorgensen in [6] uses a fixed Gaussian amplitude distribution and assumesthe aperture phase has the major contribution to beamshaping. This is not a bad approximation, but it begins to break down for more complicated radiation pattern contours by causing the radiation pattern calculated from the synthesized reflector surface to be different from that for the desired radiation pattern.
To improve on the previous methods, we must find a reflector design procedure that produces an aperture amplitude and phase distribution pair that satisfies two conditions:
i)
The aperture amplitude and phase distributions produce the desired beam shape.
2) 
PhaseOptimization Procedure
To formulate the phase optimization problem, consider the geometry of Note that the normalization is such that the gain in dBi of the i th element is given by
The gain of the array can then be approximated as 
where Bi(k) = B i on the k th iteration of the algorithm of (6). By properly choosing _, @ will be minimized since the gradient (the last term on the right of (6)) gives the direction in B-space that results in the greatest increase in (see Figure  4) . 
where
Since the phase distribution in the aperture plane is known, the partial derlvarives of the phase with respect to x and y can be approximated by difference
expressions.
The only unknowns in Equations (12) and (13) are x, y, and z.
Therefore, Equations (i0), (12) and (13) can then be solved for the three unknowns (x, y, z) yielding a point on the reflector surface.
The solution of the three equations is given by (17) is known from the given primary feed pattern;
therefore, the amplitude distribution in the aperture can be calculated from (17). Figure  9 , and the far-field pattern is shown in Figure  I0 . 
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Design of a CONUS Beam
